Intrinsic and extrinsic mechanisms involved in the cerebrovascular reaction elicited by immobilization stress in rabbits.
Variations in cerebral blood flow and partial pressures of oxygen and carbon dioxide (pO2, pCO2) were studied in rabbits during short-duration (1 min) immobilization stress. The techniques used enabled us to determine these variables locally in the caudate nucleus in a continuous, simultaneous and quantitative fashion. It could be shown that cerebral blood flow and arterial blood pressure increased in parallel immediately after inducing the stress reaction, and that pO2 increased further, indicating that cerebral oxygen supply is maintained by the hyperaemia. Previous administration of a beta-receptor blocker or of a cholinergic receptor blocker significantly diminished the cerebrovascular reaction to stress, inducing a decrease in pO2 during the reaction. Administration of both blockers nearly abolished the cerebral vasodilation studied. Previous administration of an alpha-receptor blocker enhanced the reactive hyperaemia. No disturbance of the blood-brain barrier could be observed in rabbits subjected to stress. Intravenous injection of adrenaline, as well as angiotensin II inducing similar increases in blood pressure, had no comparable effect on the blood flow. The conclusion is that in this model of anxiety, neurogenic mechanisms are involved in the provision of a sufficient oxygen supply to the brain.